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The Community Radiative Transfer Model (CRTM)

CRTM is a fast and accurate radiative transfer model, developed at the Joint Center for 
Satellite Data Assimilation (JCSDA) in the United States. It is a sensor-based radiative 
transfer model. It supports more than 100 sensors including sensors on most meteorological 
satellites and some from other remote sensing satellites.

The CRTM is composed of four important modules for gaseous transmittance, surface 
emission and reflection, cloud and aerosol absorption and scattering, and a solver for a 
radiative transfer. The CRTM was designed to meet users needs. Many options are 
available for users to choose from: input surface emissivity; select a subset of channels for a 
given sensor; inclusion of scattering calculations; computation of upwelling radiance at 
aircraft altitudes; computation of aerosol optical depth only; and threading of the CRTM.

Figure 1 shows the interface diagram for users (public interface) and internal modules for 
developers contained in the lower dashed box. The CRTM forward model is used to simulate 
the satellite-measured radiance, which can be used to verify measurement accuracy, 
uncertainty, and long- term stability. The k-matrix module is used to compute Jacobian 
values (i.e., radiance derivative to geophysical parameters), which is used for the inversion 
processing in retrieval and radiance assimilations. Using tangent-linear and adjoint modules 
is equivalent to using the k-matrix module, and is also applied to some application in 
radiance assimilation.
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Figure 1. CRTM Public Interfaces 
(click to enlarge)

The CRTM is designed to be a library for users to link to from other models, rather than 
supplying a graphical user interface. However, CRTM can be easily run in "stand-alone" 
mode.

By the CRTM initialization, user selects the sensor/sensors and surface emissivity
/reflectance look-up tables. Developers may incorporate their own expertise into the CRTM 
for any desired applications -- please contact the CRTM development team to coordinate 
your work.

The gaseous transmittance describes atmospheric gaseous absorption, so that one can 
utilize remote sensing information in data assimilation/retrieval systems for atmospheric 
temperature, moisture, and trace gases such as CO , O , N O, CO, and CH . The aerosol 2 3 2 4
module is fundamental to acquire aerosol type and concentration for studying air quality. The 
cloud module contains optical properties of six cloud types, providing radiative forcing 
information for weather forecasting and climate studies. The CRTM surface model includes 
surface static and atlas-based emissivity/reflectivity for various surface types. Two radiative 
solutions have been implemented into the CRTM. The advanced doubling-adding (ADA) 
method is chosen as a baseline. The successive order of interaction (SOI) radiative transfer 
model developed at the University of Wisconsin, has also been implemented in the CRTM 
for use in strongly scattering profiles.
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For a new sensor, the CRTM team can generate spectral and transmittance coefficient files 
as long as the spectral response data of the new sensor is available. Once the spectral and 
transmittance coefficient files are created, the CRTM is ready for the new sensor. The new 
surface emissivity model may be supplied if the user wants to derive surface emissivity for 
the new sensor. The CRTM user interface provides forward, tangent-linear, adjoint, and K-
matrix functions to compute radiance (also microwave and infrared brightness temperature) 
and sensitivities of radiance to atmospheric/surface parameters. T

CRTM latest version:

http://ftp.emc.ncep.noaa.gov/jcsda/CRTM/CRTM_Latest_Release

CRTM user guide:

http://ftp.emc.ncep.noaa.gov/jcsda/CRTM/CRTM_User_Guide.pdf

Official CRTM Repository:

https://github.com/JCSDA/CRTM_dev for new releases (post v2.3.1) and for developer 
access.

https://github.com/JCSDA/CRTM_fix for binary coefficient files

Support:

https://groups.google.com/forum/#!forum/crtm-support

Directly e-mail:

crtm-support@googlegroups.com

or

Benjamin.T.Johnson@noaa.gov
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